EFFECTS OF ALDERS (ALNUS SP.) USED FOR RECLAMATION OF LIGNITE COMBUSTION WASTES
Abstract. Combustion waste and fly ash disposal sites have unfavourable properties for revegetation. Owing to its phytoameliorative ability different alder species have long been used in the reclamation of degraded sites, as N-fixing species and forecrop for introducing more demanding tree species in reforestation. We present the growth parameters and effects of black alder (Alnus glutinosa), grey alder (A. incana), and green alder (A. viridis) on the physicochemical and biological properties of the technosols developed from the lignite combustion wastes disposal site in central Poland after 10 years of plant growth. The study plots were randomly arranged (72 m 2 of each plot, four replications for variant) at 3 species × 2 different soil treatments: CCW+L (combustion waste with lignite amendment in planting hole) and CCW (pure combustion waste). The obtained results indicate that soil treatment did not significantly influence the studied physicochemical soil parameters (pH, CEC, RESP, SOC, Ntot and macronutrients content) either in O horizon or in the mineral soil. The effect of species on pH, Ntot and macronutrients content was evident in the O horizon but not in the mineral soil. The better growth parameters were found for black alder than for grey alder. The mean height was 3.9 and 6.3 m for grey and black alder, respectively. Accumulation of litter layer (Ol) ranged from 2.9 to 3.6 Mg ha -1 (mega gram per hectare), and grey alder litter was characterized by the highest content of nutrients (N-P-K). Organic C content in the 0-5 cm mineral layer (A) increased to 38.06 and 47.80 g kg -1 (gram per kilogram dry soil), respectively for green and black alder. The highest N content in A layer was measured under black alder. Microbial respiration and biomass were significantly lower in the Ol layer under green alder than under two other alder species. However, in the mineral soil all three alder species stimulated microbialbiomass and activity similarly. Because of the highest growth parameters of black alder and the highest litter production under canopy and N content in the soil we recommend this species for revegetation of combustion waste disposal site. Abstract: In recent years, the specific conductance (SC) of Appalachian coal mining runoff waters has become a parameter of concern with the EPA due to its negative effect on aquatic life and water quality. In order to comply with the EPA guidance suggesting an effluent SC of 500 µS/cm, the Appalachian Research Initiative for Environmental Science (ARIES) Center at Virginia Tech requested that testing be conducted to determine the most effective technologies for reduction of SC. Runoff water was collected from two sites in southwestern Virginia and characterized to determine the source of SC. The primary contributing ions were determined to be Na + , Mg 2+ , Ca 2+ , and SO4 2-
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. Once characterized, the sample water was treated using a two-step precipitation method called the Cost-Effective Sulfate Removal (CESR) process. Study results indicate that source water with an SC of 1,500-2,500 µS/cm could be successfully reduced below the proposed EPA limit of 500 µS/cm when the second step of the CESR process lasted 18 hours and the reagent dose was 1.25x the source water sulfate concentration. The success of this process was due to its ability to remove more than 85% of the Ca, Mg, and SO4 2-from the water, which together accounted for more than 90% of ions in the source water.
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